Introduction
Small and medium-sized enterprises (SMEs) by creating new jobs and development of innovative products promote economic growth (Scase, 1997; Skuras et al., 2008; Ionica, 2013) . Compared to large firms SMEs may quickly adapt to new socio-economic environment and find out new ways of activity (McIntyre, 2001:11; Rogers, 2004 :143, Love & Roper, 2015 . Recent economic transition of the former Soviet Union (FSU) countries to market economy and making of the entrepreneurship in these challenging environment have made SMEs even more important for these economies (Aidis, 2003; Belkin & Belkina, 2013) .
The long-term sustainable economic development requires entrepreneurs to be innovative. SMEs and individual enterprises may demonstrate more dynamic tendency towards introduction of innovation (Love & Roper, 2015) . Nevertheless, it may depend on different factors ranging from the characteristics of firms' leaders to the access of financial resources. Among them financial constraints are found as one of the important elements of government support for innovation (Skuras et al., 2008; Landesmann et al., 2016) . Although, other studies assert that non-financial support to increase productivity of the labour force is important for innovation too (Szczepanska-Woszczyna, 2014) . Moroever, wthin the context of developing countries qualified labour can be considered as an important challenge for the innovation activities of SMEs (Norek & Arenhardt, 2015) . Not only internal firm level characteristics, but also external cooperation is found to be important for innovation of SMEs. Turriago-Hoyos et al. (2015) in the Colombian example argue that firm size and cooperation with other stakeholders, such as research institutions and foreign industrial groups, have more influence on production innovation. Podmetina (2011) investigating Russian SMEs argues that implementation of innovation through internationalization and cooperation with external partners can provide with opportunities to enter into new markets. Analogically, Ionica (2013) concludes that innovation in SMEs of Romania have been influenced by international strategic partnerships. In a similar vein, studies by Ehrenberger et al. (2015) on Czech Republic, Radas & Božić (2009) on Croatia, Pikkemaat (2008) on Austria, Keizer et al. (2002) on Netherlands confirm the positive influence of external cooperation on innovation of SMEs.
Although there are large number of studies on the innovation and SMEs, empirical evidence on the post-Soviet countries is very limited (for instance, see : Akulava, 2015) . Despite some common historical background for the enterprise development among these countries, difference in size of the economies, abundance of the natural resources and government policies have been expressed in diverging economic performance (Iradian, 2007) . Moreover, at the aftermath of the comprehensive economic reforms perception of government on the priority of SMEs in economic development varied (Smallbone & Welter, 2001 ).
This study aims to investigate determinants of innovation of SMEs in small non-oil exporting postSoviet countries: Armenia, Georgia, Kyrgyzstan, Moldova and Tajikistan. Under the conditions of comparatively smaller economies without large oil resources importance of SMEs for economic stability in these countries has been increasing, while competitiveness and sustainability of these enterprises largely depends on their innovativeness. This article contributes to the existing literature on innovation of SMEs by focusing on post-Soviet economies, which has been neglected by the literature.
We use the data from the 5 th wave of the Business Environment and Enterprise Performance Survey (BEEPS) and measure innovation with five innovation practices, which are indicated by the binary response variables. For each innovation activities bivariate regression analysis is applied. This paper is structured as follows. Next section explores SMEs in the context of post-soviet economies. Section 3 explains methodology and data. Section 4 presents estimation results and section 6 concludes.
SMEs in the Context of Post-Soviet Economies
Population in the post-soviet space historically were not encouraged to engage in their own business (Iakovleva & Solesvik, 2014) . It was expected that the transition process will promote entrepreneurial activities. However, inefficient allocation of resources inherited from the Soviet period and slow institutional changes have not been conducive to creation of productive SMEs. Underdeveloped infrastructure, corruption and bureaucracy, low intensity of competition, access to finance and lack of knowledge on export oriented activities have been mentioned as main constraints for development of SMEs (McIntyre, 2001; Pasadilla, 2010; Makhmadshoev et al., 2015; United Nations [UN], 2015:35; Sass et al., 2015; Ruziev & Webber, 2017; Gattini & Baiashvili, 2016:19; Vaysman & Podshivalova, 2015) .
Most of the government programs designed supporting of SMEs in these economies were launched in the early 2000s and mainly related with simplification of tax regulation, financial and technical assistance, revision of the legal framework and establishment of state organization for development of SME sector (Maslennikov, 2017) . Currently, the SME sector receives comprehensive assistance and support not only from national government agencies, but also from international organizations (UN, 2015:35; Commonwealth of Independent States, 2016) .
Under the conditions of absence of large industrial production and oil resources SMEs has represented important source for employment in these economies (Delener et al., 2017 Along with this development of SMEs is firmly related with the structure of the economy formed during the transition period. Large inflow of remittances into these economies has led to an increase in consumption and import of goods, which in turn promoted growth of the SMEs in wholesale and retail trade sector. There is relatively less number of SMEs in manufacturing and construction sectors.
Notwithstanding government efforts to create incentives for export-oriented growth of SMEs in these economies, large positive improvements have not been achieved yet. Competitiveness of SMEs in their export oriented growth is mostly determined by their innovativeness and productivity. But low innovation performance among SMEs is noted as the main barrier for such improvements (UN, 2015; National Statistics Office of Georgia [NSOG] , 2017).
One of the common characteristics of these small and non-oil exporting post-soviet economies is considerable emigration of the labor force during the transition and large remittances inflow. This tendency may have impact on SMEs evolution in two ways. First, remittances from abroad increase consumption and import of goods, which in turn promote growth of SMEs trade sector. Second, knowledge and technology transferred by migrant workers and diaspora from abroad may improve innovation and entrepreneurship in the home countries (Olimova, 2010; Sass et al., 2015) . However, return migration in these economies is associated with low-skilled labor return and do not demonstrate high propensity to entrepreneurship (UN, 2015; Delener et al., 2017) .
Despite the insufficient performance of SMEs, some progress is observed during the recent years. Thus, in period of 2012-2016 years according to the SME Policy Index 1 improvements have been observed in Armenia, Georgia and Moldova in such aspects as innovation, access to finance, internationalisation of SMEs, standards and technical regulations, public procurement and green economy (OECD/European Union/EBRD/ETF, 2015). Unfortunately, to our best knowledge there are no other indexes that would allow comparative analysis of SMEs in these five economies. However, several studies evaluate performance of SMEs in case of particular country. For instance, labour productivity of SMEs measured as ratio of output to number of employees in Georgia is indicated as higher than large enterprises (NSOG, 2017) . In case of Moldova it is noted that 90% of innovative enterprises in 2015-2016 years were SMEs (NBSRM, 2018).
Thus, economic activity of SMEs is important for small economies without large oil resources that have experienced significant economic restructuring during the post-soviet transition. Innovation of SMEs is important for sustainability of their productivity and competitiveness. However, there is a scarcity of analysis exploring the factors that affect innovation activity of SMEs. This makes study on the determinants of innovation activity of SMEs important.
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Methodology

Sample and Data
This study is based on the data of the fifth wave of the Business Environment and Enterprise Performance Survey (BEEPS) for five countries: Armenia, Georgia, Kyrgyzstan, Moldova and Tajikistan.
Total sample consists of 1081 microenterprises, small, and medium-sized enterprises. Following the dataset micro is defined as firms having less than 5 employees, small between 5 and 19, and medium between 20 and 99. Data includes wide range of data on firm activities such as production, expectations, regulatory burden, and different section of the questionnaire is focused on innovation activities.
Innovation activity of enterprises is measured by five aspects: introduction of new products or services (innovation in goods and services); introduction of new methods of production of goods and services (innovation in process); introduction of new or significant improvement in organizational or management practices (innovation in organization); introduction of new marketing methods (marketing innovation; and whether firm did spending on research and development). These are dummy variables, indicating whether firms performed these activities or not.
Analytical Approach
For the purpose of examining factors affecting innovation activity of SMEs we use binary response probit models, where the dependent discrete variable takes zero or one values, indicating if an event occurred or not (Wooldridge, 2010: 453) . In our case, the dependent variables are the innovation measurements, such as: innovation in goods and services, process, organization, marketing and R&D spending. Each innovation categories has binary response character, which means that these dependent variables take value 1 if the firm has introduced innovation in above mentioned categories. Formally, model is given below (Wooldridge, 2009 ):
where G is the standard normal cumulative distribution function (cdf) and ( ) indicates standard normal density. is the discrete dependent variable, taking values of zero or one, showing the innovativeness of the firm; is the set of explanatory variables.
Covariates used in the analysis follow empirical literature and cover both managerial and firm characteristics, including some aspects of the external environment. Detailed description of variables is given in Table 1 . Managerial characteristics are measured by the gender and experience variables. In particular, relationship between experience and innovation may not only be linear, but also may have curvilinear path. At the earlier stages of the managerial experience SMEs may be more active in adapting new approach for production, organizational structure and other aspects of innovation. However, with longer managerial experience owners or managers of SMEs may take passive innovative position because of the several reasons: higher personal age and less desire to work on innovative approach or belonging to the "old cohort" of managers that may find difficult adaptation to new conditions through competitive and technological changes. The recent short history of emerging private sector and entrepreneurships in post-soviet economies the latter argument may have higher validity in our analysis. Thus, experience may have non-linear effect over innovation of SMEs. Longer managerial experience may increase innovation activities in enterprises, although within the transition context those managers with pretransition working experience and, hence, longer experience in general may demonstrate lower performance in innovation activities. In order to take into account this potential non-linear effect, experience years and its square are included in estimation equation. Firm characteristics include years since establishment, dummy variables on ownership structure and foreign participation. Industry type is indicated through four sectors: food manufacturing, construction, retail services and other industry. Other variables indicates reported competition level in the industry, whether firm exports, has provided trainings and has current credit loan.
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Descriptive Statistics
Table 2 presents share of firms indicated each innovation activity by countries in the sample. Among five countries the most innovative SMEs are in Kyrgyzstan and Moldova. In average and relative terms SMEs in Georgia reported lower level of innovation in all five aspects. At the total sample about 20 per cent of SMEs are engaged into innovation activities. However, SMEs show different performance depending on the types of innovation. The least intensive type of innovation is R&D, while other types receive substantially larger consideration of firms. For instance, in Kyrgyzstan more than 30 per cent of SMEs indicated innovation in goods and services, organization and marketing, while Armenia and Georgia innovation in goods and services has comparatively larger share. These varying intensities of innovation activities may be related with their cost and priority for SMEs. Financing R&D activities may be costly given their uncertain results and small size of firms. On the other hand, competitive environment in the industry may pressure SMEs to focus on other issues, such as better promotion of products or improvement of managerial practices of firms. Review of the empirical literature shows that innovation activities depends on different firm and managerial characteristics. Table 3 describes the main indicators of SMEs, which are taken into analysis. In general, SMEs are represented by male headed companies, which are more experienced than women CEOs. The firm statistics show that most firms have relatively short history since establishment and accounts for about 11 years, which can be explained by the disintegration of Soviet Union and later development of private sector in these economies.
The distribution of legal statuses of SMEs shows that almost 92 per cent of firms are shareholding companies, which do not trade their shares in the stock market, while only half per cent of shareholding companies trade their shares openly. About 6 per cent of firms have sole proprietorship. About 8 per cent of firms have foreign participation. Large share of SMEs are in sectors of service -almost 66 per cent, while activities of less than 34 per cent are in manufacturing. Services sector has low capital intensity that makes it more attractive for the establishment of SMEs without substantial financial costs. Most of the firms functioning in the service industries, and women headed firms more likely (77 per cent) to be in this sector, and only 23 per cent in the manufacturing industries. Interestingly 57% of women headed firms located in the capital city, indicating that women are more likely to manage firms in the urban areas. 28 per cent of firms conduct training activities to their employees, which can be related with some types of innovation activities of SMEs.
Another interesting feature of SMEs in these countries is that more than 30 per cent of firms report facing competition against unregistered firms. This information indicates the extent to which informal economic activities are spread and may create competition pressure for formal firms. 
Estimation Results
Coefficients and marginal effects from estimation of probit model for each innovation component are reported in Tables 4 and Table 5 , correspondingly. Most of the explanatory variables have expected sign. Findings show that there is no relationship between gender of CEO and innovativeness of the enterprise.
However, interesting results are indicated in case of the impact of experience of CEOs on innovation. In order to examine the potential curvilinear relationship between experience of managers and innovation, variable measuring the experience in years and their square values is included as distinct variable. Findings show that there is statistically significant and positive relation exists between experience of manager of firm and its innovation indicators. However, squared value of the CEO experience shows statistically significant negative effect on innovation, meaning that CEOs with increase in experience after some values less likely to introduce innovation in firms. Although marginal effect of the negative impact of longer experience is considerably lower.
Curvilinear effect of experience of managers has some support from the establishment history of SMEs too. Analogous to the experience of CEOs, the propensity to invest in innovation increases with increase in years since establishment, than after definite years it reduces. If to consider that SMEs are mostly represented by companies with non-traded shares, then the probability of working the same managers on for the longer time is high. Therefore, curvilinear effect of both experience and establishment history is an expected outcome. Shareholding companies that trade their shares in stock market more likely to introduce new goods, services, implement new production process and introduce a new marketing strategy.
Estimation results show that foreign participation in the firm positively influences innovation in firms, thus these firms more likely to introduce new goods, marketing strategies and organizational management rather than firms that do not have foreign participation in the ownership structure. Interesting results are indicated by the sector of activity. SMEs working in the food manufacturing industries have innovation works in goods and services and process, while firms in construction sector have negative propensity to innovate in
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Determinants of Innovation Activity of Small and Medium-Sized Enterprises in Small Post-Soviet Countries all types of innovation compared to other industries reference group. Retails services sector demonstrate statistically significant negative innovation in process only. According to these findings innovativeness of SMEs in particular sectors of the economy does not have actively growing tendency. The negative sign of innovation may suggest that SMEs may grow or maintain their current position by growing demand for their products. But low level of competition in these sectors and low exporting capacity of SMEs do not create incentives to search innovation opportunities. Location of firms significantly impacts only on innovation of new products. SMEs located in the capital city may have larger consumer market and lower costs for logistics that may induce them to focus on the attempt to introduce new products and services. Moreover, being located may represent another advantage of accessing current knowledge on technology and innovation opportunities. Training of permanent employees positively correlated with all types of innovation. This result points out the fact that most of the innovation activities are associated with different forms of training activities. However, their magnitude may differ by innovation types. For instance, in our result R&D activities have lower marginal effect of training compared to other innovation elements.
Availability of financial resources is considered as one of the important constraints for innovation of firms. Estimation results show that it has some impact at less statistically significance level over the new production process and organizational management. Nevertheless, these findings do not provide with enough evidence to conclude about significant impact of credits from financial institutions over the innovation of firms. This fact may have two explanations. First, financial system in these countries are not developed and do not supply enough financial resources for innovation activities. Second, SMEs using loans from financial institutions use them for other activities and not necessarily for innovative works.
General assessment of estimation results by types of innovation indicates that among five measured innovation activities R&D remains as affected only by a few variables in the model, while innovation in goods and services are most intensive among SMEs. These findings suggest that R&D activities are limited in SMEs of these economies.
Conclusions
This study using the data from the Business Environment and Enterprise Performance Survey (BEEPS) examined factors affecting innovation activities of SMEs in five small post-soviet economies: Armenia, Georgia, Kyrgyzstan, Moldova and Tajikistan. The broad definition of innovation is focused on and measured
Business and Economics Research Journal, 10(1):1-12, 2019
Determinants of Innovation Activity of Small and Medium-Sized Enterprises in Small Post-Soviet Countries by dummy variables in five aspects: introduction of new products or services; introduction of new methods of production of goods and services; introduction of new or significant improvement in organizational or management practices; introduction of new marketing methods; and whether firm did spend on research and development. Because of the binary response character innovation variables, probit model is estimated with explanatory variables on manager and firm characteristics.
Estimation results indicate low intensity of R&D among SMEs, while innovation in goods and services is more widespread. Although influence of most factors is found as in line with previous empirical literature, two findings are of special interest for further studies. First, nonlinearity in the impact of managers' experience on innovative activities exists. This finding may refer to different nature of entrepreneurship of the first generation of entrepreneurs in transition economies formed in 1990s and later generations. Moreover, given the recent short history of emerging private sector in post-soviet economies, managers with longer experience may represent the "old cohort" of entrepreneurs and may be reluctant to innovation. However, our study do not research making entrepreneurship and generational difference of managers in the in post-soviet economies context. Therefore, further studies for understanding this relationship may provide with more detailed insights of this relationship.
Second, innovation propensity of SMEs may have different pattern by sectors of the economy and depend on the participation of foreign capital. Intuitively, it can be explained such that growing sectors of the economy may drive growth of enterprises, but this may not be enough for inducing firms to the innovation. However, in perspectives growing competitive environment, foreign participation and export oriented activities of SMEs may create conditions for their higher propensity to innovate.
These findings suggest that government policy towards increasing competitive environment and openness of economies are fundamental for innovation of firms. Competition forces firms to innovate in order to survive, while openness of the economy provides with exporting opportunities and participation of the foreign capital in ownership structure of firms. Especially the latter factor may significantly reduce costs of innovation through more rapid technological transformation from abroad. Concentration of the most SMEs in capital city shows that more active government support of SMEs in other regions of a country would lead to more balanced intraregional development, which in the long run is conducive to the sustainable economic development. (July 10-12, 2017, Istanbul) .
End Notes
* An earlier version of the paper was presented at the International Conference on Eurasian Economies
